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1. Introduction
In today’s technological arena, there is an abundance of digital content for digital image machinery such as laptops, cell-phones, digital cameras, and mobile devices. Stereoscopic video contents provide users with an experience of natural three-dimensional scenes which are displayed using acquisition/generation techniques. The market for applying stereoscopic video content on such devices is getting formed and matured. There are stereoscopic available laptops, mobile phones, digital TVs, and multimedia devices already in the market, however, what seems to be required for immersive 3D market are a standard file format which is capable of storage, interchange, management, editing, and presentation of stereoscopic video contents. 

The Stereoscopic Video AF (Application Format) defines a file format which satisfies the proposed requirements (N9413) for stereoscopic video services in mobile environment. It specifies core structures of stereoscopic video AF being organized by the combination of related information for stereoscopic video applications.

Applicable areas of the Stereoscopic Video AF are quite broad ranging from internet, telecommunications, and storage devices. The user can download the Stereoscopic Video AF files from the internet or via the telecommunication networks to his/her personal multimedia devices such as PMP(Personal Multimedia Player) or cell-phone for local playback.
2. Stereoscopic Video Formats and Video Codecs
In the current market, there are several stereoscopic composition types such as ‘side-by-side type’, ‘top and bottom type’, ‘pixel-by-pixel type’, ‘vertical line interleaved type’, ‘frame sequential type’, ‘Left/Right view sequence type’ and etc. 

This specification, considering the wide usage and the suitability for the mobile display, considers the composition types as follows :
2.1 Side-by-side type

Side-by-side type is one of the most widely used stereoscopic composition types. Two respective left view and right view images are put together into one composition image by making their horizontal resolutions half as being shown in the Figure 2., which shows one example of Side-by-side type when the left (right) view part locates in the left (right) side of composition image. It can be compressed in conventional bitrates although there is a quality loss due to the half resolution. In addition, it can be rendered in the legacy player and implemented without modification of the system.
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(a) Side-by-side type stereoscopic sequence
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(b) Side-by-side type contents for a real image

Figure 2. Example of the side-by-side type
2.2 Vertical line interleaved type

A composition image of this type is made of repeated vertical lines of the left view and the right view images using this type. In the Figure 3., the vertical line of the left view firstly appears and then the vertical line of the right view follows after it. Due to the discontinuity between every vertical line, the compression efficiency is relatively poorer compared with other type. This type is supported by the parallax barrier display, which is most used in the stereoscopic mobile display. The contents can be directly displayed on the parallax barrier without converting them.
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Figure 3. Example of Vertical line interleaved type

2.3 Frame sequential type

The frame sequential type is composed of successive left view and right view images as being shown in Figure 4. Some stereoscopic devices display left and right images sequentially while the other devices such as parallax barrier display left and right image in the same time and the same screen. If contents have double frame rate, this type provides full resolution with normal frame rate. In the following example in Figure 4, a left view precedes a right view.
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Figure 4. Example of Frame sequential type

2.4 Left/Right view sequence type 
This type is composed of the independent elementary streams. For example, one stream represents the left view images and the other one does the right view images as being shown in Figure 5. In this type, respective two images of left and right view must be synchronized.
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Figure 5. Example of Left/Right view sequence type

2.4 Video codec for stereoscopic video 
Table 1. shows a brief summary of the components of the Stereoscopic Video AF. The Stereoscopic Video AF contetns include MPEG-4 part2 (SP@level3)/MPEG-4 part10 (BP@level1.3) video, MPEG-4 AAC-LC/AAC+ audio, AMR/EVRC voice, MPEG-4 LASeR scene description stream, and various kind of image such as JPEG and PNG. For this specification, MPEG-4 part12 ISO base media file format is used for a base file format structure.
Table 1. Supported components of Stereoscopic Video AF
	Type
	Component Name
	Specification

	File Format
	ISO base media file format
	ISO/IEC 14496-12

	Video codec
	MPEG-4 Part 2  SP@level3
	ISO/IEC 14496-2

	
	MPEG-4 Part 10 BP@level1.3
	ISO/IEC 14496-10


2.4 ISO base media file format
ISO/IEC 14496-12 ISO base media file format is a flexible, extensible format which contains timed media information in order to facilitate interchange, management, editing, and presentation of the media as being shown in Figure 6. The ISO base media file format is a base format for the Stereoscopic Video AF file structure.
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ISO file  

Movie data (moov)   … other boxes  

trak  (video)  

trak  (audio)  

Media data (mdat)   Interleaved, time - ordered,  video and audio frames  


Figure 6. Example of a simple ISO base media file format
3. Conclusion
Base on the discussion above, it is proposed to include the text in current IVCS TR.
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